This study describes the peroperative endoscopic findings about the size, shape and mucosal changes of the middle turbinate in patients with chronic sinusitis who underwent total spheno-ethmoidectomy. Results confirmed the middle turbinate to be a useful landmark in performing extensive sinus surgery. The most frequent change due to chronic inflammation seems to be polypous degeneration followed by hyperplastic mucosa. Anatomical variations, being paradoxically bent turbinate and concha bullosa, are not seen frequently.
INTRODUCTION
The middle turbinate or concha media is the medial appendage of the lateral nasal wall and lays over the bulla ethmoidalis and in most cases over the hiatus semilunaris and the uncinate process [1] . This turbinate is for most authors an important landmark in endoscopic sinus surgery [1, 2] . Others on the other hand present the middle turbinate as a poor landmark when sometimes prior to surgery or polypoid disease, the middle turbinate can vary from its usual position [3] . The authors observed the middle turbinate during surgery in 50 chronic sinusitis patients. The aim of the present study is to study the mucosal changes and the anatomic variations of the middle turbinate in patients with extensive inflammatory sinus disease needing total spheno-ethmoidectomy. (Fig. 4) of the middle turbinate were seen than conchae bullosa (4%) (Fig. 5 ).
MATERIALS AND METHODS
Only three sagittally clefted middle turbinates were observed unilaterally (Fig. 6 ). All conchae bullosa appeared to be unilateral and 3 patients had bilateral paradoxical curvature of the middle turbinate. In 3 patients a unilateral antrochoanal polyp was encountered always on the left side (Fig. 7) . Massive nasal polyposis was seen bilaterally in 8 patients and unilaterally in 2 patients (Fig. 8) . In spite of massive nasal polyposis, the middle turbinate still remained normoplastic in 4 patients which confirms the middle turbinate as an important landmark in spheno-ethmoidectomies (Fig. 9 ). 
DISCUSSION
The middle turbinate (concha media) is an osseous shelf about 3.5-4 cm in length and is an important part of the ostiomeatal complex [5] . The permanent middle turbinate develops from the second ethmoturbinal and is an extension of the superior ethmoid bone covered with soft tissue and nasal mucosa [6] . From the anatomic point of view the middle turbinate has a conchal neck and a conchal head. Its anterior third is attached to the cribriform plate while its middle third is fixed to the lamina papyracea by the ground lamella. Its posterior third is fixed to the lateral wall and/or to the lamina papyracea [7] . Different anatomic variations were described. From "triangular or L-shaped" to second middle turbinate or sagittal groove. A sagittally clefted middle turbinate probably results from an interruption in its maturation process [8] .
The most frequent anatomic variation encountered is a pneumatized middle turbinate or concha bullosa which occurs usually bilaterally. Pneumatization of the attachment of the middle turbinate is referred to as an interlaminary cell [9] . Another frequently found variation is a paradoxically bent middle turbinate [7] . However at the international conference on sinus disease in Princeton, anatomic variants do not require specific nomenclature apart from few exceptions e.g. concha bullosa [10] . Anatomic variations such as massive concha bullosa which contacts the lateral nasal wall, can interfere with mucociliary drainage of the ostiomeatal unit by inhibiting the cilial activity and so predispose to recurrent infections [11] . The middle turbinate which is an important landmark in sinus surgery has different functions including deflection of inspired air toward the olfactory epithelium [12] . [13] . In most cases, antrochoanal polyps bulge out from the maxillary sinus usually through an accessory ostium, fill the floor of the nose and reach the choana [6, 13] .
CONCLUSION
It seems that in most cases of chronic rhinosinusitis needing extensive sinus surgery, the middle turbinate can still be recognized and serve as a useful landmark. The most frequent mucosal change due to chronic inflammation seems to be polypous degeneration followed by hyperplastic mucosa. Still, in more than 30% the mucosa is surprisingly well preserved and normoplastic. Anatomical variations are not seen frequently 18%, the most common being paradoxically bent middle turbinate and concha bullosa.
